At present, various scar assessment scales are available, but not one has been shown to be reliable, consistent, feasible, and valid at the same time. Furthermore, the existing scar assessment scales appear to attach little weight to the opinion of the patient. The newly developed Patient and Observer Scar Assessment Scale consists of two numeric scales: the Patient Scar Assessment Scale (patient scale) and the Observer Scar Assessment Scale (observer scale). The patient and observer scales have to be completed by the patient and the observer, respectively. The patient scale's consistency and the observer scale's consistency, reliability, and feasibility were tested. For the Vancouver Scar Scale, which is the most frequently used scar assessment scale at present, the same statistical measurements were examined and the results of the observer scale and the Vancouver scale were compared. The concurrent validity of the observer scale was tested with a correlation to the Vancouver scale. Furthermore, the authors examined which specific characteristics significantly influence the general opinion of the patient and the observers on the scar areas. Four independent observers have each used the observer scale and the Vancouver scale to assess 49 burn scar areas of 3 ϫ 3 cm belonging to 20 different patients. Subsequently, the patients completed the patient scale for their scar areas. The (internal) consistency of both the patient and the observer scales was acceptable (Cronbach's alpha, 0.76 and 0.69, respectively), whereas the consistency of the Vancouver scale appeared not to be acceptable (alpha, 0.49). The reliability of the observer scale completed by a single observer was acceptable (r ϭ 0.73). The reliability of the Vancouver scale completed by a single observer was lower (r ϭ 0.69). The observer scale showed better agreement than the Vancouver scale because the coefficient of variation was lower (18 percent and 22 percent, respectively). The concurrent validity of the observer scale in relation to the Vancouver scale is high (r ϭ 0.89, p Ͻ 0.001). Linear regression of the general opinions on scars of the observer and the patient showed that the observer's opinion is influenced by vascularization, thickness, pigmentation, and relief, whereas the patient's opinion is mainly influenced by itching and the thickness of the scar. Such an impact of itching and thickness of the scar on the patient's opinion is an important and novel finding. The Patient and Observer Scar Assessment Scale offers a suitable, reliable, and complete scar evaluation tool. (Plast. Reconstr. Surg. 113: 1960Surg. 113: , 2004 A scar assessment scale, which subjectively evaluates the effectiveness of scar therapies, is an important evaluation tool because it describes the impression of experts on the appearance of scars. A scar assessment scale is considered suitable for the comparison of clinical results when it is tested as reliable, feasible, consistent, and valid. However, at present, no scar assessment scale is available that has proven to meet all of the aforementioned statistical requirements. A literature study shows that few of the currently available subjective scar assessment scales have been tested for reliability. It turned out that these scales could be used reliably when the scar was evaluated with more than three observers 1 or with more than nine observers.
At present, various scar assessment scales are available, but not one has been shown to be reliable, consistent, feasible, and valid at the same time. Furthermore, the existing scar assessment scales appear to attach little weight to the opinion of the patient. The newly developed Patient and Observer Scar Assessment Scale consists of two numeric scales: the Patient Scar Assessment Scale (patient scale) and the Observer Scar Assessment Scale (observer scale). The patient and observer scales have to be completed by the patient and the observer, respectively. The patient scale's consistency and the observer scale's consistency, reliability, and feasibility were tested. For the Vancouver Scar Scale, which is the most frequently used scar assessment scale at present, the same statistical measurements were examined and the results of the observer scale and the Vancouver scale were compared. The concurrent validity of the observer scale was tested with a correlation to the Vancouver scale. Furthermore, the authors examined which specific characteristics significantly influence the general opinion of the patient and the observers on the scar areas. Four independent observers have each used the observer scale and the Vancouver scale to assess 49 burn scar areas of 3 ϫ 3 cm belonging to 20 different patients. Subsequently, the patients completed the patient scale for their scar areas. The (internal) consistency of both the patient and the observer scales was acceptable (Cronbach's alpha, 0.76 and 0.69, respectively), whereas the consistency of the Vancouver scale appeared not to be acceptable (alpha, 0.49). The reliability of the observer scale completed by a single observer was acceptable (r ϭ 0.73). The reliability of the Vancouver scale completed by a single observer was lower (r ϭ 0.69). The observer scale showed better agreement than the Vancouver scale because the coefficient of variation was lower (18 percent and 22 percent, respectively). The concurrent validity of the observer scale in relation to the Vancouver scale is high (r ϭ 0.89, p Ͻ 0.001). Linear regression of the general opinions on scars of the observer and the patient showed that the observer's opinion is influenced by vascularization, thickness, pigmentation, and relief, whereas the patient's opinion is mainly influenced by itching and the thickness of the scar. Such an impact of itching and thickness of the scar on the patient's opinion is an important and novel finding. The Patient and Observer Scar Assessment Scale offers a suitable, reliable, and complete scar evaluation tool. (Plast. Reconstr. Surg. 113: 1960 Surg. 113: , 2004 A scar assessment scale, which subjectively evaluates the effectiveness of scar therapies, is an important evaluation tool because it describes the impression of experts on the appearance of scars. A scar assessment scale is considered suitable for the comparison of clinical results when it is tested as reliable, feasible, consistent, and valid. However, at present, no scar assessment scale is available that has proven to meet all of the aforementioned statistical requirements. A literature study shows that few of the currently available subjective scar assessment scales have been tested for reliability. It turned out that these scales could be used reliably when the scar was evaluated with more than three observers 1 or with more than nine observers. 2 Such scales are not feasible in a clinical setting because a scar assessment scale is only considered feasible when an assessment completed by a single observer has proven to be reliable. In addition, a scar assessment scale needs to be consistent to enable the user to arrive at a total score by adding the individual scores of the separate parameters.
We feel that a subjective scar assessment scale will become even more suitable for clinical studies if the opinion of the patient is incorporated into such a scale. Some studies consider pain and itching of the scar as scar assessment features [3] [4] [5] but do not evaluate the opinion of the patient on the appearance of the scar. In an attempt to make a scar scale that also attaches weight to the opinion of the patient, we developed the Patient and Observer Scar Assessment Scale (Fig. 1) . The scale consists of two numeric scales: the Patient Scar Assessment Scale (patient scale), which is to be completed by the patient, and the Observer Scar Assessment Scale (observer scale), which needs to be filled out by the observer. We conducted a study to evaluate the consistency of the patient scale and to evaluate the observer scale's consistency, reliability, and feasibility. For the Vancouver Scar Scale, which is the most frequently used scar assessment scale in clinical studies, 6 -10 the same statistical measurements were established to compare the results of the observer and Vancouver scales. The concurrent validity of the observer scale was tested in relation to the Vancouver scale. Furthermore, we examined which specific characteristics significantly influence the general opinion of the patient and the observers on the scar areas.
First, the internal consistency of the patient, observer, and Vancouver scales was tested by means of Cronbach's alpha. Second, the interobserver reliability of the observer and produce the same results. The interobserver reliability was tested when four observers assessed the scar areas with the observer and Vancouver scales. Subsequently, the interobserver reliability was tested for each possible combination of two and three observers to study the minimal number of observers required for a reliable scar analysis. The intraclass correlation coefficient for a single observer was also examined. Third, the agreement between measurements of both the observer scale and the Vancouver scale was examined with the coefficient of variation. Fourth, the concurrent validity of the observer and Vancouver scales was established by means of a Spearman rank correlation coefficient between the two scales. Finally, the overall opinion of the patient and of the observer on the appearance of the scars was analyzed by linear regression to determine the functionality of the patient scale.
PATIENTS AND METHODS

Patients
Each of the four independent observers has used the observer scale ( Fig. 1 ) and the Vancouver scale (Table I) to assess 49 scar areas of 3 ϫ 3 cm belonging to 20 different patients. Subsequently, each patient completed the patient scale ( Fig. 1) for his or her scar areas. The age of the patients ranged from 15 to 73 years. The scars were assessed at an average of 43.7 months after the burn injury (range, 3 to 360 months; median, 13 months). All scar areas were assessed by the same four observers during the study. All observers were physicians, three of whom were regularly working with burn patients.
The POSAS
The Patient and Observer Scar Assessment Scale (Fig. 1) consists of two scales, the patient scale, which contains six items, and the observer scale, which contains five items. All items of the two scales are scored numerically. The patient scores the characteristics scar color, pliability, thickness, relief, itching, and pain, whereas the observer scores scar vascularization, pigmentation, pliability, thickness, and relief. These characteristics were selected on the basis of our clinical experience and a literature study. In our view, the pigmentation should be scored numerically. Furthermore, pigmentation was documented as hypopigmentation, hyperpigmentation, and mixed pigmentation in accordance with the documentation used in the Vancouver scale (Fig. 1) . The observer has to score vascularization and pigmentation. The patient has to score color in general because it was expected that it would be too difficult for patients to make a distinction between vascularization and pigmentation. Each item has a 10-step score, whereby the score 10 reflects the worst imaginable scar or sensation. The total score of the observer scale consists of adding the scores of each of the five items (range, 5 to 50). The total score of the patient scale consists of adding the scores of each of the six items (range, 6 to 60). The lowest scores, 5 and 6, respectively, reflect normal skin. In addition to the scar assessment, the observers and the patients gave a general opinion on the appearance of the scar areas (score, 1 to 10, in which a score of 10 corresponds to the worst possible scar appearance).
The VSS
The Vancouver scale (Table 1) consists of four variables: vascularity, height (thickness), pliability, and pigmentation. Each variable has four to six possible scores. A total score ranges from 0 to 14, whereby a score of 0 reflects normal skin.
Statistical Analysis
The data were analyzed by the statistical program SPSS for Windows 10.0 (SPSS, Inc., Chicago, Ill.). Cronbach's alpha was used to calculate the internal consistency of the patient, observer, and Vancouver scales. The average scores of all observers per item of the observer scale and of the Vancouver scale were used for calculations. Cronbach's alpha should be from 0.70 up to and including 0.90 11 to demonstrate consistency in a scale.
The reliability of the total scores of the observer and Vancouver scales was calculated by means of the intraclass correlation coefficient. [11] [12] [13] The two-way random-effect model and the consistency type were selected for the intraclass correlation coefficient in SPSS. The intraclass correlation coefficient, with its 95% confidence interval, was calculated for the group of four observers and for one observer. Separate intraclass correlation coefficient calculations were required for each possible combination of two and three observers. Therefore, only a range of the lowest value and highest value of the intraclass correlation coefficient can be given and not a single value of the intraclass correlation coefficient. An intraclass correlation coefficient value of 0.70 was considered a minimum requirement for reliable results.
The agreement between measurements, which is related to the reliability, carried out by four observers was based on the standard error of measurement (standard error of measurement ϭ ͌mean square residual). The standard error of measurement calculated the amount of error in scores and was expressed in coefficients of variation (coefficient of variation ϭ standard error of measurement/mean ϫ 100). Coefficients of variation were calculated to make it possible to compare the amount of error between scores of the observer scale and the Vancouver scale. The range, from the lowest coefficient of variation to the highest coefficient of variation, is produced for each possible combination of two and three observers.
The Spearman rho correlation coefficient with a two-tailed test of significance was used to establish the concurrent validity between the average total score of the observer scale and the average total score of the Vancouver scale. The significance criterion was set at 0.05.
The influence of the various scar characteristics on the overall opinion of the patient and the observer was estimated by means of linear regression. The "backward" method was used to enter the variables into the analysis. The significance criterion was set at 0.05.
RESULTS
Consistency of the Patient, Observer, and Vancouver Scales
The (internal) consistency of the patient and observer scales appeared to be acceptable (Cronbach's alpha, 0.76 and 0.69, respectively), whereas the consistency of the Vancouver scale appeared not to be acceptable (Cronbach's alpha, 0.49).
Reliability of the Observer and Vancouver Scales
The intraclass correlation coefficient values for the observer and Vancouver scales in combination with the number of observers are presented in Table II . In general, the intraclass correlation coefficient values of the observer scale were higher than those of the Vancouver scale. For both the observer and Vancouver scales, high intraclass correlation coefficient values (r Ն 0.90) were found when four observers assessed the scar area at the same time. The intraclass correlation coefficient of the observer scale completed by a single observer turned out to be higher (r Ն 0.73) than the same intraclass correlation coefficient value for the Vancouver scale (r Ն 0.69).
Agreement of the Observer and Vancouver Scales
The coefficients of variation for the measurements carried out by each combination of two and three observers and for four observers of the observer scale and the Vancouver scale are presented in Table III . In general, the coefficient of variation of the observer scale is lower than the coefficient of variation of the Vancouver scale. This means that the observer scale shows less variability between repeated measurements than the Vancouver scale.
Concurrent Validity of the Observer and Vancouver Scales
A significant correlation was calculated between the observer scale and the Vancouver scale (Spearman's rho ϭ 0.89, p Ͻ 0.001).
Linear Regression
The linear regression of the opinion of the observer turned out to be significantly influenced by relief, thickness, pigmentation, and ICC, intraclass correlation coefficient; CI, confidence interval. * The ICC together with the 95% CI is given for the scores of the observer scale and the Vancouver Scar Scale completed by a single observer and completed by four observers. For two and three observers, separate ICC calculations were required for each possible observer combination. The minimum and the maximum ICC of these combinations are given.
color. Pliability was the only item that nonsignificantly influenced the opinion of the observer (Table IV) . The opinion of the patient on their scar turned out to be only significantly influenced by itching and thickness of the scar (Table IV) . DISCUSSION A scar assessment scale can be tested on its suitability for the evaluation of the results of a clinical study. A scar assessment scale is suitable for such evaluation if it turns out to be consistent, reliable, feasible, and valid. We conducted a study to examine to what extent the newly developed Patient and Observer Scar Assessment Scale and the Vancouver Scar Scale, which is the most frequently used scar assessment scale at present, meet the aforementioned statistical requirements.
The significant correlation (concurrent validity) between the observer and Vancouver scales suggests that both scales have a comparable tendency in the overall scores. However, the other statistical requirements show several differences between them.
The consistency of the patient and observer scale was acceptable, whereas the Vancouver scale appeared not to have an acceptable consistency. However, the consistency of the patient scale could have been influenced because patients rated more than one scar on their body. As a consequence, the ratings may not have been completely independent of each other. The lack of consistency of the Vancouver scale might be explained by the fact that it includes a variable that appears to be a nominal variable (pigmentation). In contrast, each item of the Patient and Observer Scar Assessment Scale is scored on a proper numeric scale; consequently, the consistency turns out to be significantly higher. The consistency of the Patient and Observer Scar Assessment Scale indicates that the individual scores (of each scale) can be reliably summed to reach a total score.
The reliability of the observer scale completed by a single observer turned out to be higher than the reliability of the Vancouver scale completed by a single observer. The reliability of the observer scale was acceptable because the intraclass correlation coefficient of the observer scale assessed by a single observer was higher than the required value of 0.70. Obviously, it was not possible to measure the reliability of the patient scale by testing the reliability of measurements of different patients. The reliability of the patient scale can be measured, however, with a test-retest reliability. This will be carried out in a different study. The observer scale also has a better agreement between repeated measurements than the Vancouver scale.
The feasibility of a scar assessment scale is determined by the clinical experience of working with the scale rather than by statistical requirements. In our opinion, the observer scale is a feasible evaluation tool because a single observer can use the scale reliably. This is very practical in a clinical setting. Furthermore, this study showed us that the observers and patients could complete the Patient and Observer Scar Assessment Scale without any problem, which also contributes to the feasibility. The linear regression showed that each of the scar characteristics had a different influence on the general opinion of the observer. Remarkably, pliability did not have a significant influence on the general opinion of the observer. All other parameters (vascularization, thickness, pigmentation, and relief), which were examined visually, did have a significant influence on the general opinion. It could be the case that the observer gives a general opinion on a scar without checking the pliability of the scar first with his or her fingers. As a result, the pliability might be underestimated in the general opinion. The general opinion of the patient is predominantly influenced by itching and by the thickness of the scar. The impact of itching on the patient's opinion underlines the importance of research on the pathophysiology of itching and nerve regeneration. Scar thickness is an important visual feature of the scar and, not surprisingly, has a significant influence on the patient's opinion. The impact of itching and thickness of the scar is an important and novel finding. Linear regression did not show an influence of pain on the general opinion of the patient, which may be caused by a low incidence of pain. Although no significant relation was shown among color, pliability, relief, and the general opinion of the patient, we feel that a conclusion that these parameters need to be eliminated from the Patient and Observer Scar Assessment Scale would be premature. It should be noted that the weight of the different parameters on the general opinion of the observer and the patient might vary among different populations (age, race, and sex) and regarding other aspects of the scar (cause, size, and location). No parameter was eliminated from the Patient and Observer Scar Assessment Scale, and each parameter has the same weight with respect to the total score. It is possible to apply a weighted score, where parameters such as itching have more weight in arriving at the total score. The weight of each parameter may be established by linear regression.
The Patient and Observer Scar Assessment Scale was developed for the evaluation of all scar types (e.g., linear scars, burn scars). However, in this study, it was only shown that the Patient and Observer Scar Assessment Scale is suitable for the rating of burn scars. 
